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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S. C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statements (IDS) submitted on September 9 th , 2003 
and October 29 th , 2003 were filed. The submission is in compliance with the provisions 
of 37 CFR 1 .97. Accordingly, the information disclosure statement is being considered 
by the examiner. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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4. Claim 1 and 3 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shigeta etal. (US 5,976,907). 

Consider claim 1, Shigeta et al. explicitly teach "A solid-state image pickup 
device solid state imaging device, Fig 6) comprising: 

a photoelectric conversion portion (photodiodes 12, Fig 6) for generating signal 
electric charges in accordance with an amount of incident light (12 denotes photodiodes 
formed as light receiving portions on the surface of the semiconductor substrate 1 1 so 
as to convert incident light into a charge, column 4 lines 27-30); 

a plurality of color filters (color filter 14, different color filters are shown by 
different patterns in Fig 6); 

and a flattening layer (second flattening layer 14) formed on said plurality of color 
filters (Fig 6), wherein a thickness of a projection or a recess on a surface of said 
flattening layer, provided on a region where color filters are adjacent to each other, is 
equal to or less than 0.2 |im (15 denotes a second flattening layer for flattening the level 
difference on the surface of the color filter 14, column 7 lines 63-65)." 

Consider claim 3, Shigeta et al. explicitly teach "A solid-state image pickup 
device according to Claim 1 , wherein said plurality of color filters are formed according 
to divided exposure (each color filter 14 corresponds to a color filter 14 and a microlens 
50 as seen in Fig 6) in which said solid-state image pickup device is divided into a 
plurality of exposure regions (the solid state image device shown in Fig 6, is divided into 
a plurality of exposure regions by each photodiode collected light from and turning the 
light into electric charge, this can be seen by each lens being positioned in accordance 
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with the photodiodes, column 4 lines 46-48, column 5 lines 16-18) , and a desired 
pattern is formed by combining patterns of the divided exposure regions (when the 
charge is (the light collected from each photodiode is combined to create the overall 
image, column 4 lines 27-30)." 

5. Claims 4, 5, 7 and 9 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Lee (US 6,407,415). 

Consider claim 4, Lee explicitly teaches "a solid-state image pickup device (solid 
state image sensor, Fig 4) comprising: 

a photoelectric conversion portion (photodiode region 44, Fig 4) for generating 
signal electric charges in accordance with an amount of incident light (column 4 lines 
56-67 through column 5 lines 1-6); 

a plurality of color filters (a color filter layer 51 at each position opposite to each 
of the photodiode regions 44, column 5 lines 12-15, Fig 4); and 

a condenser lens (micolenses made of layer 53 and 54, Fig 4), having a shape to 
cause the incident light to pass through a region of a color filter having a uniform 
spectral characteristic (Fig 4), for condensing the incident light onto said photoelectric 
conversion portion (column 5 lines 38-42)." 

Consider claim 5, Lee explicitly teaches "a solid-state image pickup device 
according to Claim 4, wherein said condenser lens has a shape to cause the incident 
light to pass through a region of a color filter having a uniform thickness (Fig 4 shows 
the lines that the light passes through the color filter 51 , which can be seen as having 
uniform thickness in the Fig). 
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Consider claim 7, Lee explicitly teaches "a solid-state image pickup device 
according to Claim 4, further comprising a wiring layer formed between said 
photoelectric conversion portion and said plurality of color filters (Fig 4 shows layer 
between the color filter 51 and photodiode region 44), wherein said wiring layer includes 
a wiring disposed so as not to cross an outermost optical path of the incident light 
(column 4 lines 53-67 through column 5 lines 1-6 describe the charge transferring and 
Fig 4 shows that the regions do not restrict the path of the light depicted by the arrows)." 

Consider claim 9, Lee explicitly teaches "a solid-state image pickup device 
according to Claim 4, wherein said plurality of color filters (color filter 51 ) are formed 
according to divided exposure (Fig 4) in which said solid-state image pickup device is 
divided into a plurality of exposure regions (column 5 lines 7-1 1 demonstrates that the 
solid state device is made up of different regions corresponding to each photodiode), 
and a desired pattern is formed by combining patterns of the divided exposure regions 
(each photodiode collects light of different wavelengths to be put back together column 
5 lines 7-11). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shigeta 
et al. (US 5,976,907) in view of Chen et al. (US 6,765,277). 

Consider claim 2, Shigeta et al. explicitly teach the solid state image pickup 
device of claim 1 . Shigeta et al. further teach the flattening layer (second flattening 
layer 14). 

However, Shigeta et al. do not explicitly teach that the flattening layer has to 
have a thickness of at least 1 .0 ^im. 

In the same field of endeavor Chen et al. teach a microelectronic fabrication (Fig 
5) which includes photoactive regions 12a-12c as well as microlenses 24a-24c and a 
spacer layer 22 in between the microlenses and the color filter layer 20 (Fig 5). Chen et 
al. further teach that the thickness of the spacer layer 2-3 urn (column 8 lines 42-45). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the thickness of the layer found in Chen et al. 
into the solid state image device found in Shigeta et al. in order to concentrate the 
incident light upon a corresponding one of the photoactive regions (column 8 lines 21- . 
23) increasing the efficiency of the light collecting process. 
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9. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee (US 
6,407,415) in view of Chen et al. (US 6,765,277). 

Consider claim 6, Lee explicitly teaches the solid stage image pickup device of 
claim 4 and a microlens that condenses the light onto the color filter. Lee further 
discloses equations to figure out the focal distance of the light incident on the microlens 
(column 2 equations). 

However, Lee does not explicitly teach dimensions that would result in the light 
being incident on the color filter in the range of 0.1L -0.25Lfrom the edges of the pixel, 
where L represents the pixel diameter. 

In the same field of endeavor Chen et al. teach a microelectronic fabrication (Fig 
5) which includes photoactive regions 12a-12c as well as microlenses 24a-24c and a 
spacer layer 22 in between the microlenses and the color filter layer 20 (Fig 5). Chen et 
al. further teach the dimensions of the different regions of the fabrication in column 8 
lines 32-48. Using the dimensions in Chen et al. and the equations from Lee it was 
calculated that the beams would hit the color filter over 66% of the diameter of the pixel. 
The specific dimensions used were 1 2 fim for the diameter of the pixel, 3 |im for the 
thickness of the microlens, and 3 jam for the thickness of the flattening layer. 

It would have been obvious to one of ordinary skill at the time the invention was 
made to use the dimensions found in Chen et al. in the solid state image sensor and 
equations found in Lee in order to concentrate the incident light upon a corresponding 
one of the photoactive regions (column 8 lines 21-23) increasing the efficiency of the 
light collecting process. 
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10. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee (US 
6,407,415) in view of Li (US 6,271,900). 

Consider claim 8, Lee explicitly teaches the solid stat image pickup device 
according to claim 4. 

However Lee does not explicitly teach that the condenser lens has a function of a 
color filter. 

In the same field of endeavor, Li teaches an integrated microlens and color filter 
structure (Fig 3). Li further discloses that the microlenses are used as the color filters 
(column 3 lines 27-33, Fig 3). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the microlenses found in Li into the solid state image 
sensor found in Lee in order to provide a less expensive microlens and color filter 
system that is easier to fabricate, reduces crosstalk between filters, and provide a 
device that has less layers to avoid problems with adhesion. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott Egan whose telephone number is (571 ) 270-1452. 
The examiner can normally be reached on Monday-Friday 8:00 a.m. - 5:00 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard can be reached on (571) 270-1455. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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